Gradual Phenotype Development in Huntington Disease Transgenic Minipig Model at 24 Months of Age.
Huntington disease (HD) is an incurable neurodegenerative disease caused by the expansion of a polyglutamine sequence in a gene encoding the huntingtin (Htt) protein, which is expressed in almost all cells of the body. In addition to small animal models, new therapeutic approaches (including gene therapy) require large animal models as their large brains are a more realistic model for translational research. In this study, we describe phenotype development in transgenic minipigs (TgHD) expressing the N-terminal part of mutated human Htt at the age of 24 months. TgHD and wild-type littermates were compared. Western blot analysis and subcellular fractionation of different tissues was used to determine the fragmentation of Htt. Immunohistochemistry and optical analysis of coronal sections measuring aggregates, Htt expression, neuroinflammation, and myelination was applied. Furthermore, the expression of Golgi protein acyl-CoA binding domain containing 3 (ACBD3) was analyzed. We found age-correlated Htt fragmentation in the brain. Among various tissues studied, the testes displayed the highest fragmentation, with Htt fragments detectable even in cell nuclei. Also, Golgi protein ACBD3 was upregulated in testes, which is in agreement with previously reported testicular degeneration in TgHD minipigs. Nevertheless, the TgHD-specific mutated Htt fragments were also present in the cytoplasm of striatum and cortex cells. Moreover, microglial cells were activated and myelination was slightly decreased, suggesting the development of a premanifest stage of neurodegeneration in TgHD minipigs. The gradual development of a neurodegenerative phenotype, ac-companied with testicular degeneration, is observed in 24- month-old TgHD minipigs.